Liver-Specific Allergen Gene Transfer by Adeno-Associated Virus Suppresses Allergic Airway Inflammation in Mice.
Allergic airway inflammation driven by T helper 2 (Th2)-type immunity is characterized by airway hyperresponsiveness, eosinophilic infiltration, and elevated IgE production. Various novel strategies for managing asthma have been explored, such as DNA vaccines, T-cell peptides, and allergen-specific immunotherapy. A principal goal of most immunotherapeutic approaches is active and long-term allergen-specific tolerance. Liver-specific gene transfer using adeno-associated virus (AAV) has been shown to favorably induce tolerogenic responses to therapeutic products in various experimental models. AAV8 has strong liver tropism and induces immune tolerance in mice. The present study aimed to determine whether hepatocyte-specific allergen expression by pseudotyped AAV2/8 alleviates asthmatic symptoms in ovalbumin (OVA)-sensitized mice. Mice were intravenously injected with AAV2/8 vector carrying membrane-bound OVA transgene under transcriptional control of a hepatocyte-specific alpha 1 antitrypsin promoter (AAV2/8-OVA) and then sensitized with OVA. AAV2/8-OVA specifically transduced the OVA transgene in the liver. Airway hyperresponsiveness, eosinophilia, mucus hypersecretion, and Th2 cytokines were significantly suppressed in both the lungs and secondary lymphoid organs of asthmatic mice infected with AAV2/8-OVA. Significant reduction of OVA-specific antibodies was detected in the bronchoalveolar lavage fluid from AAV2/8-OVA-treated mice. Moreover, AAV2/8-OVA treatment prominently promoted the expression of Foxp3, IL-10, and TGF-β in the liver. Enhanced Foxp3 expression was also detected in the lungs of asthmatic mice after AAV2/8-OVA treatment. Taken together, these results suggest that the induction of immune tolerance by hepatic AAV gene transfer may be beneficial for modulating allergic asthma.